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SITE 0 - SAUGET HASTE HATER TREATMENT PLANT

Site Description

Site 0 is the Sauget Waste Water Treatment Plant and related
property, located on Mobile Avenue in Sauget, Il l inois. The property
covers approximately 45 acres in a heavily industr ia l ized area. The
s ite cons ists of a series of four inactive sludge dewater'ing lagoons
and a separate area of contamination. The former sludge lagoons
cover approximately 20 acres to the south of the treatment plant
bu i l d i ngs , and the identif ied contaminated area (3 acres) is located
immediately west of the Sauget Waste Water Treatment Plant on the
northwest corner of the property.

Site History and Previous Investigations

The Sauget Treatment Plant has been in operation in some form since
approximately 1952. The plant primarily treats effluent from area
industr ies , but also provides treatment for the entire V i l l a g e of
Sauget. Approximately ten mi l l ion gal lons per day (MGD) of waste
water is treated at this facility, of which over 95 percent is from
industr ia l sources. Area industr ies served by the Sauget Treatment
Plan t include Monsanto Chemica l , Cerro Copper, Ster l ing Steel
Foundry, Amax Zinc , Rogers Cartage, Edwin Cooper, and Midwest Rubber.
Effluent from the treatment plant is directed to a National Pollutant
Discharge Elimination System (NPDES) permitted discharge point in the
Mis s i s s i p p i River .

The treatment plant has a long history of NPDES permit v io lat ions ,
for the most part due to the chemical quality of the plant effluent.
Mercury, PCBs, and organic solvents have been detected at concentra-
t ions exceeding permit l imits on several occas ions. A USEPA study
conducted in 1982 concluded that the treatment plant waste water
contributed a substantial volume of priority, toxic pol lutants
annual ly to the Miss i s s ipp i River . Since operations began, the plant
has undergone several modifications and upgrades, increasing both
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capacity and effluent quality.

According to a Not if icat ion of Hazardous Waste Site Form submitted to
USEPA in 1981, the former lagoons were used for disposal of clarifier
sludges from 1965 to approximately 1978. The lagoons were designed
to drain l iquid from the sludge. The lagoons were not art if ic ia l ly
l ined, and were apparently excavated into the Henry Formation Sand.
In it ial ly, the sludge was not treated in any way after being
placed in the lagoons. After an unknown period of t ime, l ime was
used for neutra l izat ion.

In 1982, IEPA personnel collected a sample of fi lter cake sludge from
the treatment plant, which provides an ind icat ion of the chemical
quality of sludges placed in the lagoons. Analys is of this sample
showed several organic contaminants, inc luding chlor inated benzenes,
xylene, and al iphatic hydrocarbons, at concentrat ions ranging from
120 to 820 ppm. The lagoons are presently covered with two feet of
clay and have been vegetated. Sludges from the Sauget Treatment
Plan t , which is st i l l in operation, are presently taken to two
lEPA-permitted landf i l l s in the St. Louis Metro-East area.

Extens ive construct ion/excavat ion has been done s ince 1981 in the
area surrounding the Sauget Treatment P lan t . The new American
Bottoms Regional Treatment Plan t , completed in 1985 but not on line
as yet, is located immediately south of the former sludge lagoons.
Several problems involv ing chemical wastes were encountered during
excavation work for the construction of this faci l ity. In 1984,
workers uncovered a black, tar-l ike substance with a strong solvent
odor while digging a trench for sewer and water lines to the new
treatment plant. Although fi le information is sketchy concerning the
exact location of this inc ident , it is thought to be in the southern
portion of Lagoons 3 and 4 (Figure 0- 1 ) . Two samples of the waste
material were collected by Envirodyne Engineers , Inc. ( EE I ) of St.
Louis, and a limited organic analysis was run. Both samples showed
the presence of PCBs (477 to 653 ppm), phenol ( 0 . 2 8 to 12 .0 ppm), and
oil and grease (29 to 35 percent) . Benzene was also detected at
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trace levels (1 ppb) in both samples.

Several additional locations have reportedly been sampled by EEI as a
result of uncovering waste materials during excavation act ivit ies
around the Sauget Treatment Plant. However, attempts to gather
information concerning specific sample locations and analytical data
have been of limited success. Chemical data for two soil samples
col lected from excavated soil pi les in the area of the former sludge
lagoons was acquired. These results are shown in Table 0-1 . Both
samples show high levels of several chlor inated organics and other
priority pollutants. Values were listed for total PCBs, however, the
PCS results could not be ver if ied by the laboratory. Although
l imited data has been acquired, avai lable data indicates that the
former sludge lagoon area l ikely conta ins widespread organic and
inorganic contamination.

In 1983, IEPA identif ied another highly contaminated area at Si te 0.
Th i s area is located directly west of the ex i s t ing treatment plant
and approximately 200 feet north of the Clayton Chemical Company
property (Figure 0- 1 ) . IEPA and EEI personnel conducted a
cooperat ive sampl ing effort in this area during February and March of
1983. A total of 33 surface and subsurface soi l samples were
co l lected and analyzed for PCBs and TCDO (samples col lected in March
were analyzed for TCDO only) . Analytical results for these samples
are shown in Tables 0-2 and 0-3. The results of init ial sampl ing
done in February show relat ively high levels of PCBs in all samples,
inc lud ing those taken to a depth of 14 inches. Sample location 5, in
the area of a proposed effluent-pump station, was the only location
where TCDD was detected in the init ial sampl ing. Based on the
results from samples collected in February, it was determined that
further sampling would be necessary. In March, 1983, 21 soil samples
were collected from 10 locations in the area of the init ial sampl ing.
Depths of these samples ranged from 0 to 28 inches. Sample number 14
was a composite of several soil pi les, and samples 10A and 106 were
sp iked control samples. The results of these samples indicate
s ignif icant TCDO contamination throughout the area. Sample locations
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TABLE 0-1: IDENTIFIED ORGANIC COMPOUNDS IN
SAMPLES FROM TRENCH EXCAVATION
AT SITE 0 (COLLECTED JULY 20, 1984
BY RUSSELL AND AXON, INC . ) 3

SAMPLE LOCATIONS
PARAMETERS2,4-Dich loropheno l

Pentachlorophenol2,4,6-Trich loropheno l
CryseneBenzo-k-FI uorantheneBis (2-Ethylhexy l ) Phthalate1 ,2-Chlorobenzene1 ,4-DichlorobenzeneDi -Butyl PhthalatePhenanthrene
Pyrene1 ,2,4-Trich lorobenzene
PCBsBenzo(a)Pyrene

SAMPLE 1
50 . 1

3,600
39 .3

123
15 .9
10 .9

100
132
6 5 . 3*
4 .2

SAMPLE 2
159

2 . 2
0.45

12 .2
8.01
5 .06
1 .6
2 . 1
1 .6*
1 .0

BLANK

0.098

0. 1

NOTE: All results in ppm.Blanks indicate compound not detected.
* Identified, but values cannot be ver if ied.a Analysis performed by Envirodyne Engineers, Inc. ( E E I ) ,St. Louis, MO.
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TABLE 02: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0 (SPLIT SAMPLES COLLECTED
FEBRUARY 19, 1983 BY IEPA AND E E I ) -

oi

PARAMETERS
SAMPLE

1
2A
2B
3A
3B
4A
4A
4B
5A
5A
5B
6

NO. (Depth)
0" - F")
0"- F")
7" - 13")
0" - 7")
7" - 13")
0" - 6")0" - 6")
6" - 13")
;0" - 6")
lO" - 6");e" - 14");OH - a")

PCB - IEPA
1,500
7,600

390
9, 100

40
20,000
54,000
32,000
20,000

120

PCB - EEI
3,690
5,350

716
1 37 ,250

28
21 ,020
1 5 ,5 10

149,600
1 12 ,930

12,050
90

TCDD - IEPA a

18
17

4 . 1

TCDD - EEI

28
5 . 1

Comment

Dupl l cate-EEI

Dup l i c a t e - IEPA

NOTE: All results in ng/g (ppb) .Blanks Indicate below detection l imits .- Indicates parameter not analyzed.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.



TABLE 0-3: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0. (SPLIT SAMPLES COLLECTED
MARCH 12, 1983 BY IEPA AND EEI )

PARAMETERS
SAMPLE NO. (Depth)

7A (0"- 6")
78 (8" - 16")
8A (0" - 6")
88 (6" - 12)
8C ( 13" - 18")
80 ( 18" - 25" )
8D ( 18" - 25 " )
9A (0" - 6")
98 (6" - 12")
9C ( 14" - 21" )
90 (22" - 28")
10A
108
11A (0" - 6")
11B (6" - 18")
12 ( 10" - 19")
13A (0" - 7")
138 (7" - 18")
14 (0" - 6")
15 (0" - 16")
16 (0" - 18" )

TCDD - lEPAa
1 .877*

1 .3*
0.92

12*
*
*

13
25

TCDD - EEI
44

Interferences
1937
56

13

13
170

COMMENTS

Dupl icate

Control SampleControl Sample

Composite of soilsamples

NOTE: All results in ng/g (ppb) .Blanks indicate below detection l imits .* Sample not collected by IEPA.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.
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8, 15 and 16, all near the proposed pump station, showed the highest
concentrations of TCOO (ranging from 13 to 170 ppb) .

Based on the results of the sampling done in February and March,
1983, USEPA estimated that 2800 cubic yards of contaminated soil
existed at the s ite. Further sampling was proposed by USEPA to
determine the extent of PCB and dioxin contamination, and plans were
prepared by Russe l l and Axon, Inc . , a contractor for the Vi l l age of
Sauget, for a temporary containment facility for the contaminated soil
The USEPA, IEPA, the Vi l l age of Sauget, and contractors represent ing
the vi l lage were involved in discuss ions concerning poss ib l e remedial
alternatives for the contaminated so i l . However, no remedial actions
have been implemented to date. Presently, a fence encloses the
contaminated area, and the surface has been covered with gravel .

The source of the PCB and dioxin contamination on the northwest
portion of the site has not been conclusively determined. A l ikely
source is a tank owned by Bl i s s Waste Oil of Missour i , wh ich was
located on the Clayton Chemical Company property. B l i s s Waste Oil
had four above-ground storage tanks located in the northern portion
of Clayton's property which were used to store waste oil and diesel
fue l . In February, 1983, a former employee of B l i s s informed IEPA of
a leaking underground storage tank owned by Bl i s s in the area of the
other tanks . This tank was apparently used to drain unwanted l iqu id
from the above ground tanks.

IEPA located the underground tank and conducted prel iminary sampl ing
an excavated area around the tank. Analysis of these samples detected
s ignif icant levels of PCBs and other priority pollutant organic
compounds. In June, 1983, the underground tank was removed by a
contractor for Russell Bliss (the former owner), and additional
sampling was done to determine the extent of remaining soil
contamination. Liquids and sludges in the tank were containerized,
along with contaminated soil from the excavation. All containerized
materials were removed to a l icensed hazardous waste faci l ity by
November, 1983.
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Data Assessment and Recommendations

Based on the information outl ined above, there is s ignif icant and
widespread contamination in the area of the Sauget Treatment Plan t .
Addit ional information is avai lable from Russe l l and Axon, Inc . , and
further attempts should be made to secure all data pertaining to
chemical wastes in the area from this contractor. A s ign ifcant
amount of analytical data has been generated for the contaminated
area west of the treatment plant . However, the horizontal and
vertical extent of contamination has not been assessed. Simi lar ly ,
very l itt le data is ava i lab le with respect to the former s ludge
lagoons which would be useful in proposing remedial a lterat ives .

The present scope of work for this project includes only co l lect ing
and cataloging all data pertaining to Site 0. Wastes have been
characterized in the area west of the treatment plant, and two major
contaminants have been identified to a depth of 28 inches in th is
area. Data is also ava i lab le from samples taken in the v i c in i ty of
the former sludge lagoons which provides an indicat ion of poss ib le
waste types present in the lagoons. The approximate boundaries of
the lagoons can be determined based on a review of h is tor ica l aerial
photographs. The data generated to date for Site 0 indicates that
further field invest igat ion is warranted. In order to define
and specify remedial alternatives, the areas of surface and
subsurface soil contamination need to be accurately defined. In
addit ion, s ince the sludge lagoons are not l ined, and may have been
excavated into the Henry Formation aquifer, a strong poss ib i l i ty for
ground water contamination exists .

For the former sludge lagoons, it is recommended that soil borings be
completed into the lagoons to a depth sufficient to assess the
vertical migration of contaminants from the lagoons. The borings
should be located so as to provide intersecting cross sections for
mapping purposes, and should cover the entire lagoon area. Samples
should be composited for ten foot intervals for each boring and
analyzed for all hazard substance list (HSL) compounds. These
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borings and samples would provide adequate characaterization of the
chemical constituents present in the lagoons and provide information
concerning vertical migration of contaminants. In addit ion, four
deeper borings should be completed around the periphery of the
lagoons to determine if, or to what extent, wastes have migrated from
the lagoons. Detai led field screening would be done on samples from
these borings using a portable gas chromatograph ( G C ) . A geophysical
invest igat ion us ing electromagnetics would be completed -in conjunc-
t ion with these borings to define the lateral extent of any contam-
inant plume that may be present. If in i t ia l borings into the lagoons
ind icate that ground water monitor ing is necessary, the deeper
borings around the periphery could be used for moni tor ing wel l
emplacement.

The identif ied area of soi l contamination west of the treatment plant
should be more accurately defined. Recommendations for this area
include completing several test borings in the area to determine the
maximum depth of contaminat ion, followed by grid sampl ing to
accurately define the contaminated area. Samples col lected from the
test borings could be extracted and analyzed for PCBs in the f ie ld
us ing GC. Since they were found at high concentrat ions in previous
samples, PCBs would be a good indicator for other poss ib le
contaminants . Fo l lowing the determination of the maximum depth of
contaminat ion, a detailed sampl ing program should be developed and
conducted in order to define the extent of contaminat ion.
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SITE P - SAU6ET/MONSAHTO LANDFILL

Site Description

Site P is an inactive, lEPA-pernritted landfi l l covering approximately
20 acres in Sauget, I l l inois (Figure P- l ) . The s ite is bordered on
the west by the I l l inois Central Gulf Rai lroad; on the south by
Monsanto Avenue, and on the east by the Terminal Rai l road Assoc ia t ion
rai lroad. The two rai lroads converge to del ineate the north
boundary. Generally, the geology at the site consists of silty sand,
underlain by fine grained to silty clay, fol lowed by fine to coarse
grained sands down to the bedrock. Surface drainage is to the
south-central portion of the site, which was not landf i l led due to
the presence of a potable water line in this area. A depression area
is also found along the east perimeter, adjacent to the Terminal
Rai lroad . Surface drainage wi l l not leave the site due to the
presence of rai lroad embankments along the perimeter and the
depress ion in the central portion of the s i t e .

Site History and Previous Investigations

Sauget and Company entered into a lease agreement with the Union
Electr ic Company in St. Louis to operate a waste disposal faci l ity in
1972 . In January 1973, IEPA issued an operating permit to Sauget and
Company to accept only non-chemical waste from Monsanto. Sauget and
Company subsequently applied for, and was granted, a supplemental
permit in 1974 which allowed acceptance of general waste and
diatomaceous earth filter cake from Edwin Cooper, Inc. (now Ethyl
Co r p . ) . The IEPA began conducting routine inspections of the
faci l ity in 1974, at which time no vio lat ions were evident. In
October 1975, an inspector observed a small amount of yellowish,
tar- l ike l iquid in an area adjacent to several crushed fiber drums
which were labelled "Monsanto ACL-85, Chlor ine Compos i t i on . " Sauget
and Company and Monsanto were subsequently notif ied of this permit
v io la t ion , and the matter was not further addressed. The site was
operated in general compliance unti l December 1977, when an
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inspection revealed the disposal of approximately 25 metal containers
( 12- 15 gal lon) full of phosphorus pentasulfide (P2%) » a

flammable sol id. Monsanto was required to excavate and remove all of
this material from the site, and to discont inue disposal of any
chemical wastes or packagings.

The IEPA became aware of another potential problem at this time,
specif ical ly the use of a Southern Rai lway slag pile for intermediate
and final cover material . Analysis of this s lag showed it to be
unsu i tab le as cover due to its high permeabil ity and heavy metal
content. Cinders were also used as cover material at Site P, and are
expected to pose the same problems as the s lag ; that is, increased
surface water inf i l trat ion and the result ing potential for leach ing
heavy metals along with organic wastes into the groundwater.

State inspections in 1978 and 1979 indicated unpermitted disposal of
Monsanto ACL filter residues and packagings. The composition of this
material is not known. According to the s ite operator at that time,
th i s material would occas ional ly ign ite when in contact with the
f i l ter cake waste from Edwin Cooper.

An I l l ino is American Water Company d istr ibut ion main was discovered
in 1980 during preparatory excavation on the southern portion of the
s i te . The south one-third of the property was purchased from
I l l inois Central Gulf in 1971 by Paul Sauget. Following discovery of
the water l ine, Site Plans and permits were modified to inc lude no
waste disposal within 100 feet of the l ine.

Review of avai lable IEPA records indicates that the Edwin Cooper
f i l ter cake is the only industrial process waste that was reported to
have been disposed of at Site P. Records indicate that approximately
1 17,000 cubic yards of this material was accepted. The filter cake
was classified as non-hazardous on special waste authorization permit
number 7400017, based on EP toxic ity results submitted in 1973.
Addit ional analytical data is avai lab le for a filter cake composite
sample from Edwin Cooper in 1979 which indicates elevated levels of
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lead ( 18 .4 ppm), cadmium ( 1 .8 ) , zinc (7 ,220 ppm), and a pH of
1 1 .22 . No groundwater monitoring program has been establ ished for
Site P, nor have wastes at the site been adequately characterized.
No sampling or other field invest igat ion act iv it ies have been
conducted, other than routine IEPA inspections, at the site.

Data Assessment and Recommendations

A groundwater study consist ing of instal lation and sampling of 6
wel l s is the only planned field invest igat ion for Si t e P during the
Dead Creek Project. Addit ional invest igat ion wil l be necessary to
adequately characterize the site and to provide an adequate data base
for conduct ing the feas ib i l i ty study if groundwater contaminat ion is
detected. Further evaluat ion of subsurface soi l cond i t ions at the
s ite would be necessary in order to define waste character i s t i c s and
the vert ical and lateral extent of contamination so that remedial
alternatives can be assessed.
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SITE Q - SAUGET/SAUGET LANDFILL

Site Description

Site Q is the* Sauget/Sauget LandfJ.llt^aitr Inactive waste disposal
facility operated by ~Sauget and Company between the years 1966 and
1973. The site is approximately 90 acres in s ize, . Inc luding a
southern extension, as delineated by the Alton and Southern Rai lroad
tracks (F igure Q- l ) . The s ite is located on east bank of the
Miss i s s i pp i River and is also on the river side of a U . S . Army Corps
of Engineers flood control levee. Si te Q is also s ituated
immediately east of Site R, commonly known at Sauget Toxic Dump, a
chemical waste d i sposa l faci l i ty owned by the Monsanto Chemica l
Company.

Site Q was operated without a permit from IEPA, although registratton
with the I l l inois Department of Publ i c Health was obtained for the
north site in 1967, prior to the formation of the IEPA. The site is
presently covered with black c inders , which is an unsu i tab le cover
material due to its high permeabi l i ty. S i te Q is presently owned by
the Riverport Terminal and Fleet ing Company, and the property is
leased to the Pi l l sbury Company. Pi l l sbury operates a coal unloading
faci l i ty at the s ite.

Site History and Previous Investgatlons

Disposal operations at Site Q began in approximately 1966 in the
northernmost portion of the property. A Union Electr ic Company
flyash pond existed at the site in an area immediately south of
Monsanto' s chemical dump. IEPA inspections in the early 1970 ' s
documented several vio lat ions of the I l l inois Environmental
Protection Act, including open burning, use of unsuitable cover
materials (cinders and flyash), and acceptance of l iquid chemical
wastes . Septic tank pumpings were also accepted at the site from
approximately 1968 to 1972, and were apparently co-disposed with
general municipal refuse.
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in Apr i l , 1971 , a complaint was filed by IEPA against Sauget and
Company for the violations mentioned above. The company was ordered
to cease and desist open burning, accepting l iquid chemical wastes,
open dumping, and use of cinders and flyash as cover material . In
July, 1972, a smoldering underground fire was observed by IEPA
inspectors at the s ite. The fire continued to smolder until October,
1972 despite repeated attempts to extinguish it. Underground fires
were a cont inuing problem, as documented by later IEPA inspection
reports. In the spring of 1973, flood waters from the Miss i s s ipp i
River inundated Site Q. This condit ion persisted into the fa l l , and
operations at the site were discont inued. Exposed refuse was
observed being carried downstream in the river at that time.

Sauget and Company fi led a permit appl icat ion to IEPA in 1972 for a
proposed extension to the ex i s t ing landf i l l . The proposed extens ion
was located south of the Alton and Southern railroad tracks, and wi l l
be referred to as the south s i te . IEPA denied issuance of a permit
for this extens ion several t imes, as Sauget and Company had fi led
repeated appl icat ions. Although approval of the south site was never
issued, disposal operations continued in this area.

In the early 1970 ' s , IEPA col lected several samples from Site Q.
Approximate sample locat ions are shown in Figure Q- l . Analyt ical
data for samples collected from ponded water, leachate seeps, and
ground water are provided in Table Q- l . The first set of samples,
col lected in October, 1972, cons isted of one sample from ponded
water, and one leachate sample. The results for these samples show
the presence of several metals , inc luding copper, iron, lead,
mercury, and zinc. Ground water samples were collected in January,
1973 from two monitoring wel ls at Site Q. Information regarding
construction details for these wells has not been located. Sample
GW-1 showed trace levels of cadmium, si lver, and phenols, whi le GW-2
showed very little evidence of contamination. Samples were again
col lected by IEPA from ponded water at Site Q on two occasions in
Apr i l , 1973. Analytical results showed low levels of boron, cadmium,
copper, iron, lead, manganese, mercury, n icke l , and zinc in sample
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TABLE Q-l: ANALYSIS OF SURFACE AND GROUND WATER
SAMPLES COLLECTED BY IEPA AT SITE Q

SAMPLE LOCATIONS AND DATES

PARAMETERS
Calc iumMagnes ium
SodiumPotassium
Ammonia
BoronCadmium
Chromium (Tota l )Copper
IronLead
ManganeseMercury (ppb )
Nicke lSi Tve r
ZincAlka l i n i t y
Chlor i de
NitratePhosphateSulfate
HardnessPhenols

P-l
80

8
23

6
0.
7

0.

46
19
NA
NA

230
240

NA

10/17/72
L-l
56
26

169
30

19 21
6 . 5

0 .01
46
0.02

5 0.5

0 . 2
810

4
NA
NA
18

560
NA

1 - 17-73GW-1
310

57
275
10
NA
NA
0 .02

0.01
645
310

NA
NA

325
NA

0.02

GW-2
137
205
13

4
NA
NA

0 . 1
375

24
NA
NA
25
NA

4-10-73
P-2
250

42
230

85
32

2 . 6
NA
NA

0 .02
60
0.07
6
0 .4
0 . 3
4 . 2

420
210

NA
3 . 7

350
970NA

4-26-73
P-3

280
44

205
70
36
2 .8
0 .02
0 .03

67
0.07
6 . 5
0 . 6
0 . 2
5

205
5

270
930

NA

NOTE: All results in ppm unless noted otherwise.Blanks indicate below detection l imit.NA indicated parameter not analyzed.P = Ponded water, L = Leachate, GW = Groundwater

Q-4



P-2 and/or P-3. Although the data from samples collected in the
early 1970' s showed the presence of several contaminants, most
notably phenol and heavy metals , no conc lus ive evidence of
contamination at Site Q was obtained.

IEPA collected samples from leachate seeps along the Mis s i s s i pp i
River in October, 1981 and again in September, 1983. The locations
of these samples are shown in Figure Q-l, and analytical results are
presented in Table Q-2 . Data for the 1981 samples shows elevated
concentrations of arsenic, chromium, copper, lead, managanese, and
phosphorus in both samples. Additionally, low levels of phenols and
PCBs were detected in the samples. The samples col lected in
September, 1983 show very s imi lar resu lts . Heavy metals and PCBs
were again detected at concentrations very close to those seen in the
earl ier samples.

The cinders and flyash used as cover materials at Site Q have been
the subject of numerous investigations and complaints by IEPA. In
addit ion, the depth of final cover has been deemed inadequate, and
enforcement action is pending on this matter. The I l l inois Po l l u t i on
Control Board Case Number 77-84 was filed against Sauget and Company
and Paul Sauget in May, 1977. As a result of the f ind ings in this
case, a monetary penalty was invoked, and Sauget and Company was
ordered to place two feet of suitable cover material on the entire
site by February, 1981. Sauget's failure to comply with these orders
led the I l l ino is Attorney Genera l ' s office to f i le a s im i lar case.
Site Q has been a chronic enforcement problem, and recently Paul
Sauget was found in contempt of court for failure to comply with
court orders.

Laboratory tests run on the cinders and flyash indicate permeability
values in the range of 9 x 10"-^ centimeters per second, which is
considered unsuitable by IEPA. In addit ion, metals analysis of the
cover material showed unacceptably high levels of arsenic, copper,
lead, and zinc. In 1972, IEPA collected samples from stockpiled
flyash at Site Q, and ran leach tests for inorganic const ituents.
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TABLE Q-2: ANALYSIS OF LEACHATE SAMPLES FROM
SITE Q (COLLECTED OCTOBER 28, 1981
AND SEPTEMBER 29, 1983 BY IEPA)

SAMPLE LOCATIONS AND DATES

PARAMETERSAlka l i n i ty
AmmoniaArsen icBarium
BoronCadmium
COD
Chlor ideChromium (Total)CopperCyanideHardnessIron
Lead
Magnes ium
ManganeseMercury
Nicke lNitrate
Phosphorus• Potass iumR . O . E .Si IverSodium
Sulfate
ZincPhenolPCBs ( PPB )
2 ,3 -D (PPB )

10-28-81
L-l

255
3 .80 .057
0.8
5 . 8

445
15
0.08
0 . 2

1330
207

0.26
145

7 . 7
0 .3
0.24
6 . 1

16 .5
1980

0.0255 .7
1196

1 .2
0.0050 .7

L-2
293

2 .8
0 .022
0 .2
5 .6

35
17

0.04
1220

1 7 . 5
67
34

0.4
0.74
9 . 5

1829
0.01

53 .3
1059

0.2
0.005
1

L101
191

6 . 5
0. 1 1
0 .5

3 7 . 5
87
23
0.03
1 .2

1225
86
0. 13

816 . 7
O . l '
0.21
3 . 1

13 .4
1880

0.01
56

1200
0 .3
0 .5

9-29-83
L012
158

4
0.034
0.4

42
94
22
0.01
0.06
0.01

1360
36
0.08

73
6 . 8
0 . 1
6 . 1
1 .3

13 .5
2118

70
1350

0 .2

L103
242

3 . 7
0.0 12
0 .3

23
71
31

0.01
1045

6 . 4
0.02

44 .5
2 . 7

1 .8
0.86

17
1563

51
900

0 . 1

NOTE: All results in ppm unless noted otherwise.Blanks indicate below detection l imits.
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Samples were taken from pi les estimated to be 5 years old, 1 year
old, and fresh material to determine the types and quantities of
contaminants being leached from this material at the s ite.
Analytical data for these samples are shown in Table Q-3 . Analys is
of the first set of samples (August , 1972) shows a dist inct trend of
the more soluble compounds, such as calcium, sodium and potassium,
being leached from the fresh ash. However, the second set of
samples, collected in October 1972, does not show a s imi lar trend
The reasons for this discrepancy are not clear._The d a t a - i n
Q-3 also shows that significant quantities of metals are contained in
the ash, particularly for the material est imated to be five years J
old .

lEPA' s Notices of Violat ions concerning disposal of chemical wastes
at Site Q in early inspections are supported by more recent informa-
t ion . Notif icat ion of Hazardous Waste Site Forms were submitted to
USEPA from three companies for this site. These notifications
ind icate disposal of organics , inorgan ics , so lvents , pest ic ides ,
paint s ludges, and unknown wastes at the s i te . In Jay. 1980 workers
uncovered buried drums and unknown wastes whi le excavat ing for
construction of a railroad spur on the property. Workers observed a
haze or smoke r is ing from the mater ia l after it was uncovered,
suggest ing corros ive and/or react ive properties.

In November, 1985, IEPA received a sketch from a reporter for a St.
Louis newspaper ind icat ing the location of buried drums contain ing
PCBs . The reporter's source of this information is not known, nor
*has the information been verified to date.

As a result of the May, 1980 incident in which buried drums were
unearthed, USEPA tasked its FIT contractor (Ecology and Environment,
Inc . ) to perform a detailed study to determine the extent of chemical
contamination at Site Q. The study included a systematic geophysical
invest igat ion using EM, magnetometry, and ground penetrating radar
(6PR ) , followed by a dr i l l ing and sampl ing program to investigate
possible subsurface contamination. The investigation was limited
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TABLE Q-3 : ANALYSIS OF FLYASH USED AS COVER
FROM STOCKPILES AT SITE Q (SAMPLED
BY IEPA IN 1972)

SAMPLE NUMBERS AND DATES

PARAMETERS
Calc iumMagnesium
SodiumPotass ium
Ammonia
ArsenicBarium
Boron
Cadmium
Chromium
Copper
Iron
LeadManganeseMercury (ppb)
Nicke lSi IverZincAlka l i n i ty
Chlor ideFlourldePhosphateSulfate
Hardness
COD

5 Years1254.6
10

7
1 .8NA
0. 1
0 .9
0.01
0.09
1 .3
0.03
0 .69
6
0 . 1
0.005
0 .8

140
10
0 .2

NA
290
420
250

8/3/721 Year245
6 .4
7 . 5
11
0 .36

NA
3 .6
0.01
0 .01
0 . 1
0.03
0 . 1
0.005
0 . 1

65
12
0 .2

NA
950

1000
33

Fresh2850.5
58
79
0 .47

NA
0 . 1
1 .8
0.02
0.01

0 .03
0 .2
0.005

120
60
0. 1

NA
1300
1400

52

5 Years
580

9
140

56
0 .75

1 .3
0.02
0 .03
0.06
0 .85
0.02
0 .75
6 .2
0 . 1 2
1 .05

120
150

0.3
1 .6

1600
1600

460

10/16/721 Year12021 .3
2
0.05

0 .6

0 . 1
0.01

0 .05
0.05

80
4
0.3
0.07

250-
340

26

Fresh130
36
45
0. 15
0.02
2 .4

0.02

0.05
0.02

135
49
0.2
0.05

270
350

45

NOTE: All results in ppm unless noted otherwise.Blanks indicate below detect ion l imit .
NA Indicates parameter not analyzed.



to the northern portion of the site which amounts to approximately 25
percent of the site area.

Technos, Inc. of Miami, Florida was contracted to perform the
geophysical invest igat ion. This invest igat ion was completed
in June 1983. Results of the geophysical investigation identified
the probable l imits of landfil l ing and burial zones of relativelyA—-- — •~—large concentrations of iron bearing materials such as drums or car
bod ies . These iron bearing zones were found in several d i s t inct
locat ions in the north-central and western portions of the study
area.

Fol lowing the geophysical invest igat ion , a dr i l l i ng/samp l i ng program
was conducted to determine if subsurface so i l s were contaminated.
The program consisted of dri l l ing 18 test borings through the
landfi l l , and col lect ing 35 soi l samples for full priority pol lutant
analysis, as designated by USEPA. Subsurface soil samples were
col lected at depths ranging from 10 to 26 feet. Sample locations are
shown in Figure Q-2 . Analytical data for the soi l samples are shown
in Table Q-4, which cons ists of five pages . As can be seen in the
table, a wide variety of organic compounds were detected at high
concentrations in these samples. The sample analysis cons i sted of
test ing for 112 organic compounds, and 63 compounds were confirmed to

/v / be present in the subsurface samples.
^?\X^ Specifically, the data showed that thirty-four organic compounds were

o found at concentrations of 10 ppm or greater. Of these 34 compounds,
20 compounds were detected at concentrations 100 ppm or greater. And
of these 20 compounds, 7 compounds were detected at concentrat ions of
1000 ppm or greater. Compounds detected at concentrations of 1000
ppm or greater include 2,4-dich loropheno l , 1 ,2,4-tr ich lorobenzene,
1,4-dichlorobenzene, bis(2-ethylhexyl) phthalate, toluene, o-xylene,
and PCB-1260. In addition, 2 ,3 ,7 ,8-TCOD was detected in two samples
(B4B and B8B) . Compounds detected in samples taken from Si te Q
include many of the same compounds as detected in samples taken from
Site R, the Sauget Toxic Dump s ite . Contaminat ion was detected
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TABLE 9-»: nXNTITIED OtUNIC COMPDUOS INSUBSUVICE SOIL SAMPLES r*» SITE a
(SAMPLES COLLECTED JULY 1), rMTOUGM JULT 20, 1MJ
BY ECOLOGY WO ENV1ROWCNT, INC.)

•BORlNC/SAMm NUMBER
OEMM (in f««t)

PARAMETERS
2,) ,7,B-TCOO
2. 4, t-tr tehlorophonol
2-chlorophcnol
2, 4«dienlarapnmol
2, 4-<jiMtnyphonol
4, 4-dim tro-l-a>thy 1 phonal
pontichlarapnmol
phonal
2-octhylplwnal-
4-o*thylptwnal
2,4, 3-tricnlarophonol
•cvnopntfwra
1 ,2 , 4-tr ichlorabonzono

riuormthcm
iiopxoron*
n*pth«lon«

bt*(2-«thylh»«yl Jphthalatc
butyl bonzyl phthilat*

diithyl ptithclit*
b<nzo(i)mthroc»na
b«uo(«)pyrin«

fluoran*
dib«nzo( i,M«nthric*n*
indvna ( 1 , 2 , 3-cd Iphrm*

4-cftlarmilin*

bmim*

, 1-4ichlorMth«no

thylbonzwM
••thylm ehlorido
t vtp •cKloroothvno
telum*
trienlaroothin*
•ctton*
2-bUtVKVM

•tyr*n*
0-»yl«w
PCS- 1242
PCS1ZS*
PCB-124B
PCB-12U
PCS-101*
Tattl PCS

BIA BIB B2A B2B B3A
10.0-11. } 17.J-1 » .0 13 .J- 1S .5 17.0-1 » .0 10.0-12.0

2,500 170,000 22,000 520 1,400
24,000 41,000 >00 1,500
M.OOO 3,100,000 31,000 1700 740

300
B4.000 3,400 LT

24,000 53,000 45,000 4,400 ' 3,200
LT 340

LT
1 ,200 2,800

400
LT LT

1,800 720 LT
1 ,200

1 1 ,000 9,300
8, »0a 400

LT

LT

400

400 3,000
1,000 2,700

LI LT

LT
1,000 3,000
2.000 2.300
4,400

7.4 3.7 LM

MO

2.0

1,000
4(5. 2 4». 4

2,120.4

B3> B4A B«
1J .3- 13 .5 10.0-12.0 13 .5 - 1S .5

3 .3 1
1.300 M.OOO

LT 57,000 340,000
4, 300 370. 000

72.000
11 .000 100.000

100.000 M.OOO M.OOO
LT 330,000

LT 100,000
LT 20,000

740 LT 44,000
LI

LT
54,000

42,000
LI

LI
LT

LT

10,000 40.000

1.0

m LM
IT

5, 100

40,000 1,000,000

MOTE; All rnulti in ppd.
LT > Pr*Mtit, but laMr tlwn the detection licit for loo twurd •n«ly»»i.
LM » Pr«Mnt, but lowr thvi th> <Mt«ctl<in luut far «diu> huird mn*ifm*.
Pi TIM ««pii could not b* el*«n«4 up iufrici*ntly to yitld TCOO r»ulti.
N» < Not viBlyixl, *»*fi» could not b« clivMd up wrricimtly.
Blink > not
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TABU 0-4 (continued)

Oapth (In feat)

PAMAICTCItS
2,3,7,8-TCOO
2 , 4, a-tr ichlorophanol
2-eftlorophonol
2.4adicMarophenol
2,4-diMthyphonol
4, 4-dinitro-Z-aathylphanol
pantachjorophonol
phenol
Z-*ethylphenol-
4-Mthylphaool
2,4, 3-tr Icnlorophenol
•canaphthon*
1 ,2, 4-tr ichlorooanzene
1 , Z-diehlorob*nz*n*
1 ,4-dicMorobanzan*
fluoranthane
laophorona
napthaion*
nitorbanzan*
M-mtrooodlphanylaaina
bla<Z-athylhaxyUphthalata
butyl banzyl phthalata
di-n-butyl phthalat*
at-n-octyl phthaiata
diathyl phthalata
banzo(a)pyran*
banzo(b) nuoranth*na
bmzotk (riuoranthana

an throe ana

fluorana

dib*nzo(a,h)anthracana

pyran*
anil in*
4-cMoraniline
dibanzofuran

3-flitroanilin*
b*nzana
Chlorobonzana
1 , 2-dlchloroathana
1,1-dienloroathan*
1, 1 , 2. 2-tatrechloroathan*
1,2-trana-4iehloroathana
athylbonzana
aothylona ehlorida
t atr aehl oroothana
toluana
tr ichloroathana
acatana

> aathyl -2-pantonona
atyrana
0-iyltn*
PCS-1242
PCB1234
PCB-124B
PCB-12M
PCB-101«
Total PCS

I3A 1» 84A B*B I7A 178 MA (•
13 .3- 13 .3 17. 0-1*. 0 10.0-12.0 11 .3-13.3 10.0-12.0 13 .3- 13 .3 13.3-13.3 17.3-1 f .3

0.1 1
130,000 24,000 2,700 4,800 2,700 4*0,000 10,000
31,000 1.400 1.400 1,400 LT

3*0,000 2*0,000 17,000 13,000 4,100 1,300,000 44,000
2,000

14,000 23,000 31,000
140.000 230.000 43,000 11 .000 1 .800

1,400 4DO
34,000 7,000 1,400

84.000 13,000 120,000
100,000 28,000 LT 180,000

3,100 800

LT 800 LT 380,000 LT
27,000 11,000 LT 32,000

400 LT

LT
LT
LT
IT

•,000

3.Z LM
18,000 27,000 100,000 8.4 4.2 7 , 100

12,000 3.4

44,000 3.8 4.3
13.0 K.O 43.0 LT

LT
30,000 LT 4.1

LT
330 ZOO 2.400
LT LT LT

140,000 13 .0 LT 22.0
70.000 1 ,700 2,700
40,000

4,700
3*0 13,000 880 1 ,300

2,300 44,000
44,000

All multi in ppb.
LT > Pr*Mnt, but lo**r thm tht detection luut Tor lo> huird
LM < Pr*Mnt, but lo«»r thm tn> dittction 1»U for Mdiui h«nrt analy**«.
P • Th* MHpl* could not b* eltmM up tuffieimtly to yiild TCOO r**ulti.
N» , ttot analyzed. «««pl» could not b* el*anad up aurfieiantly.
Hank > Not datactad.
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0-» (Continued)

DEPTH (in f»»t)

PMUuCTCRS
2.3.7,8-TCOO
2,4,4-trtchlaraphmol
2-enlorophonol
2. *»dienloroph«nol
2. 4-duMthyph*nol
4. «-dinltro-2-*atl>ylpn»nol
pvtachlorophonol
ffmral

4-«thylph«ool
2 , 4, S-tr ichlorophml
1 , 2. 4-tncnlorolMnnn*
1 . 2-diehlorolMnnn*
1 ,A-diehlarotwn»n*Tî o!T"
rW.h.1.*.

^•H.IaiPMnyl-in.
bi> 2-«thylh«xyl)pnth«l*t«
bct«l bwixyl phthclctt
di-^-outjrl phtnclat*
oi-~-oelyl phtlwlit*
air:nyl pntholit*
b«"̂ a ( i ) «nthr tcmrm
b«r\2a ( b ) n uo r mthon*
banzofli )riuorBith*n*^CleL.
p l̂n"̂ ™

i nom ( 1 , 2 , 3-cd >ohrww
prr-n.
*-trvlor»iilln«

2-wthylnwthalvw

bwlcn*
OCarobmzm
1 , 2-dicnloro*th«n«
1 , 1-dichlorMttwn*
1 , 1 ,2 . 2-t.tr«chioro«th«n.
1 , f-tr«w-dichloro*th«n«
• t.*»lb«n»rM
mf-^rltnt chlorid*jrrJnl10"*"*""
t r irnloroctlwn*
>C«UXM
2-but»non»
4— ̂thyl -2^«ntonon«

K»-1242
KS-1248
PCS- 1240
PCS-1014

B9A 191 810* 8101 81 U 8118
19.0-17.0 17.0-19.0 17.0-19.0 19.0-21.0 17.0-19.0 19.0-21.0

* f . f
LT (00 48,000 MO

MO 1.100 1,700 LT
7,400 9,800 170,000 9,«0 3,200 20,000

LT

4,800 2,200
7,900 14,000 32.000 11 .000 4.200 31.000
1,400 2,300 2.700

1 1 ,000
11 .000 LT

LT 27,000 LT

17,000 LT
4,900 72,000 35,000

LT
440 92,000 34,000

LT
1,900 LT 23,000 LT

LT 840

4,400

3,200

9,400

10,000

LM
3,200 LM

4,900 220,000
3.3 300 8,700 LT

1X1,000 1,300,000 100,000
42,000

210 14,000 4,400

30,000 490,000 70,000
iOO N»

NA 31,000 70,000
1,900 1,300 NA 120 43,000 481,000

I12A 8128
17.0-19.0 19.0-21. 1

4,400 9,400
1,200 920
8.800 4,200

24,000 920
17,000 7,900

1,000 720

800
1,000

no
LT 440

LT
440

1,000
1,000

IT

-

LM

LT
LM

7,000 3,000

M-l multa in ppto.
I' > Prtwnt, but lomr than Urn detection licit for lo» nuird •naly»>.
if > PrtMnt, but lonr thm tl» detection liut for Mdiw h.urt in«ly«M.
f * Th« »pl* could not b> clnnod up lufriciwitly to yi«ld TCOO rnult*.
«» » Hot (nUyiid, MBpl* could not ta* cl««n«d up «irrici*ntly.
Blank • Not d»t«ctid.
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TMU 9-4 (Continued)
BOHINC/SAMME

0«ptn (tn f««t)

PMUICTnS
2,3.7,B-TCOD
2, 4, *-tricMor»ph»nol
2^nlorophonol
2. 4«dicMoroph»nol
2,4-duMtnypnonol
«, 4-dinltro-2-««thrlah*nol
pxitcehloropninol
phonal
2-wthylphral-
4->>tnylphonol
2, 4, S-trichlorophonol
•cvupnthww
1 , 2 , 4-tr icnl orotMnniw
1 , 2-dicnl orobwin'M
1 ,4-diehlorob««u«n«
fluor>ith*n«
i«opnoron*
nvrtntlvM
nitorvcnnn*
N-mtr<Modiph*nylMin«
bi»( 2-«thylh««yl )phth«lit»
butyl bwizyl phthaliti
di-n-butyl ifithBliti
di-n-«ctyl pdthalitt
dictlyl phthaliti
b«niod)mtrtr«c«n»
bflnzo(a)pyr«n*
bmxo (b ) f lurorvithan*
b«nza(k )riuror«>th«n«
enry»«n*
mnthnetn*
bvnzo(^i)p«f ylanv
fluorw*
ptonvithrvi*
(Jllj«nro(i,h)«ithr«c«n«
indcnaH ,2.3-cd)p>inn«
prr«n»
•nil in*
4-cMorvulln«
Hit>*maffm
2-«*thyln<ptlMi«n«
y-rtitro«nilln*
b«n**n«
Oil orob«ru*n»
1 , 2-dicMoro«th«n>1,1-4ieMara«th«n»
1 , 1 , 2, 2-Citr«clUora«th«n«
1 , 2-tr ma-dicftloro«th*n«
• thylbmttn*
••thylan* cMond*
t«trKhloro»tr»o«
taluww
t r icM era«than«
•cctorw
2-butvmo
4-«Bthyl -2-^Bntanon*
•trrcrw
0-<yl«n*
KS-1242
K312Mpcs-1 2*a
KB-124D
H3-1014
Total t8

S1J* II3B SIM B1« B15* 819 I1«A 117*
17.0-lf.O If. 0-21.0 17.0-19.0 19.0-21.0 22. 0-2*. 0 24.0-Jt.O {2.0-24.0 22.0-24.0

20,000 *,«0 MO 1,100 7,700 4,400
2.MO 3, •» 100 1,400 4,400 100,000
»,400 11; 000 440,000 11,000 27,000 120,000

LT MO
LT

12,000 44,000 16,000 U.OOO 4,200 12,000 39,000 14,000
B.WO 15,000 4.000 13,000 14,000 50.000

nO 1,400 14,000 1,000 1,900 9,200
LT

2,400 3,000 13,000,000 2,000,000
420,000 93,000 LT

1 ,300 2,000 1,200,000 100.000 1,«00 4, 100

14,000
LT 210,000 20,000 720 2,000

400
1 , 100,000 220,000 4,400

LT LT
LT 900,000 49,000 LI 3,100
LT

LT

LT
1.300*
1,300»

MO

LT
LT

4JO
LT 2,200 9,400

LT

44,000
43,000 LM

19,000
3,700

11 ,000
790,000 330,000 LT

VJ.O 13 .0 5, §00 2.} 25. 0 LM
12,000

2, 400, 000 MO, 000
55,000

90.0 430 540 1 ,400
LM

LT 230.000 LT
44,000 4.2 5.3

2,300,000 1,400,000 LT
3,000

770 1,300 2,900,000 14,000,000 190 1,000 370 4A. 0
210

All mult« in ppb.
LT • PrMnt, but lo«»r tnv th> <tot*ction l im i t for leu huird *i«ly»«.
LM - Pr«Mnt, but lowr that thi d»t«ctioo liut far Mdiw hiunl •nclyxi
P > The (Mplt could not b* cl«n«d i» •ufflcimtly to yiild TCDO
HA » Nat indrsod, Hapl* could not ti* cltxid up lurflciintly.

• Not dotcctid.
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TMLC 0-4 (Continuad)
MMlNC/SMfflC NUMC*

PAWUCTEK
2,} ,7,«-TCOO
2,4, a-trtchloraphanol
2-chlorophaool
2.4*dichlorophanol
2. 4-diMtnyphanol
4, t-dimtro-2-aathylphanol
pvntachloropftanol
jhanol
2-a»thylphanol-
4-aaUvylpnanol
2 , 4, S-tr ichloropnanol
acanaphthana
1 ,2 , 4-tr Ichlorobanzana
1 , 2-dichlorobanzana
1 , 4-dicnlorobanzana
riuorantnana
laopnorona
napthalana
nltorbanzana
N-nitroa»dipnanylaa>lna
bia(2-athylhaxyl)phtn»lata
butyl banzyl phthalata
di-n-butyl pnthalata
di-o-octyl phthaiata
diathyl phth«lata
banzotalpyrana
banzo(b)flu
b«nzo(k )riuoronthona
anthracana
banzo ( otii Iparylana
fluorana
pftananthrana
dibanzo(a ,h lonthracana

amlina
4-chloranil tna

Chlorobanzana
1 . 2-dichiuroathana
1 , 1 , 2, 2-tatr ochloroathana
1 ,2-trana-dichloroathana
••thylana chlorida
tatrachioroathana
toluana
acatana
J -but anon.
atyrana
PCS-1242
PC8125*
PCS-1244
PC8-1240
PC8-1014
Total PCS

S17B BIM StoB Blank 1 Blank 2 &lka Splka
24.0-24.0 22.0-24.0 24.0-Z4.0 r.O ppt> «I.O peb

O.J7 O.»1

3.800

550 LI
1,000

5«0 no 1,400 LT
LI

LT
520 400

LT
LT LT
LT LT

640 5^0

720

LT BOO
51,000 1,700

MO

4.1

7 . 7
4.1 I f .O 47.0 LH «.»

2,000 240

23. 0

1*0 2.4OO 2*0
470

Ul raculU in ppfe.
LT > Pr«*«nt, but IOMF Own Oo ditMtun ll»it fat low huird •n«ly»«.
LM « Pr«Mnt, but IOMT than tl« da tact ton li«t fat MdlM Kajart anaiyc
P » Tha Hjapl* could at ba claanad « aufrtoantly to ytald TCOO raculta
M« x tot analytad, »»apla, could not ba claanad u> aufftciantly.
Hank > Not datactad.
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across the entire area invest igated, which suggests that disposal of
large quantities of chemical wastes occurred specifical ly in the
northern portion of Site Q and probably over the entire site area.

Data Assessment and Recommendations

The data developed to date for Site Q shows s ignif icant overal l
contamination at the s i te . Leachate samples col lected from the
west-central portion of the site contained phenols, PCBs , and several
meta l s . Data col lected prior to 1980 show general degradat ion of
water qual ity, as evidenced by the analysis of leachate and pond
water samples. The cinders and flyash used as cover mater ia l over
the entire site have been shown to contain elevated leve l s of heavy
meta l s , and also to be h igh ly permeable. The subsurface soi l
investigation conducted in 1983 indicated widespread organic
contaminat ion to a depth of 26 feet in the northern portion of
Site Q. This study provides the only depth and area-spec if ic
information ava i lab le for the s ite concerning chemical contaminat ion .
Since the 1983 study was l imited to approximately 25 percent of the
total s i te area, it is apparent that further invest igat ion is
necessary for Site Q.

Fie ld act iv it ies presently scheduled at Si te Q for the Dead Creek
Project include the insta l lat ion and sampl ing of seven moni tor ing
wel l s and ambient air monitor ing. This would provide l imited
information concerning overal l s ite contaminat ion, but would not be
adequate to permit a detai led feas ib i l i ty study of specif ic remedial
opt ions . Further field act ivit ies should include addit ional
geophysical invest igat ions and subsurface soi l sampling for areas not
covered in the 1983 invest igation, plus infi ltration tests, hydraulic
conductivity tests, ground water monitoring, and an assessment of the
ground water hydrology in relation to the river.

The proposed geophysical surveys should be conducted in both on- and
off-s ite areas to del ineate any off-site migrat ion of contaminant
plumes and other poss ib le drum burial areas. Inf i l trat ion tests
would be conducted at several locations to determine the adequacy of
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cover material, and to provide an estimate of leachate production.
The ground and surface hydrology should be assessed over a period of
time sufficient to address seasonal fluctuations. This assessment
would provide data to determine ground water discharge and recharge
in relation to the river. Addit ional invest igation, if necessary,
would be proposed fol lowing the completion of these act iv it ies .
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SITE R - SAUGET TOXIC DUMP

Site Description

Site R is the Sauget Toxic Dump, an inact ive industr ial waste
landfi l l used by the Monsanto Chemical Company between the years 1957
and 1977 . Si te R occupies approximately 36 acres adjacent to the
Miss i s s i pp i River in Sauget, I l l i no i s . The s ite is located
immediately west of Site Q, commonly known as the Sauget Landf i l l .
Site R is presently covered with a clay cap and vegetated, and
drainage is directed to ditches around the perimeter of the s i te . A
Monsanto feedstock tank farm is located adjacent to the site on the
northwest s ide.

Site History and Previous Investigation

Site R, also known as the Krummrich Landf i l l , was operated by Sauget
and Company under contract with Mor-anto . Accord ing to an Eckhardt
Report summary sheet submitted in 1979 by Monsanto, approximately
262 ,500 tons of l iquid -and sol id industr ial wastes were disposed of
at Site R from Monsanto plants in Sauget and St. Louis . In 1981 ,
Monsanto submitted two Notif icat ion of Hazardous Waste Site Forms for
Si te R to the USEPA. The Monsanto W . G . Krummrich Plant (Sauget)
l i sted 290,000 cubic yards ( c . y . ) of organics , inorganics, so lvents ,
pest ic ides , and heavy metals as having been disposed at Site R. The
Monsanto J. F. Queeny Plant (S t . Lou i s ) l i sted 6600 c.y. of the same
waste types as above. Both notifications also indicated below-
ground disposal of drums.

Monsanto has also submitted two reports to IEPA out! ing waste types
and volumes disposed of at Site R for the years 1968 and 1972. Data
compiled from these reports are summarized in Table R-l. This
tabulat ion shows that the volume of wastes landfi l led in 1972 was
s ignif icant ly lower than that in 1968 This reduction reflects the
e l iminat ion of several major production operations at Monsanto ' s
Krummrich Plant . By 1975, the majority of chemical waste disposal at
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TABLE R-l: A LISTING OF WASTE TYPES AND
APPROXIMATE QUANTITIES DEPOSITED
AT SITE R AS REPORTED BY MONSANTO

Approximate Annual Volume (Cub i c Yards )
__________________________________________1968_____1972
Sti l l ResiduesFrom Dis t i l l a t ion of:

Nitroan i l ine and Simi lar Compounds 1700 94
Cresols , Esters of Phenol 1 140Chlorophenol , Chlorophenol Ether 1070 774
Ani l i n e Derivat ives 1300 208Chlorobenzol 130 13Nitro Benzene Der ivat ives 100 1 190
Phenol 1020Aromatic Caboxyl ic Acids 1500Chlor inated Hydrocarbons 425

By ProductsMixed Isomers of Nitrochlorobenzene 1700 785
Mixed Isomers of Dichlorophenol 3000 1240Waste Male ic Anhydride 730Waste Chlorobenzenes and Nitrochlorobenzene 1?Q

Contaminated Acids and Caust icWaste Sulfuric Acid with Chloropenol Present 1500 1395
Waste Caustic Soda with Chlorophenol Present 5300 1760

Waste SolventsWaste Methanol Contaminated with Mercaptans 600Waste Isopropanol (Water and Chlor inated Hydrocarbon) 5500
Miscel laneous Solvents 1019Oily Material 101

Filter SludgesSpent Carbon or Other Fi l ter Media 600 12
Lime Mud from Nitroan i l ine Product ion 1000 1195
Gypsum 5600

Obsolete Samples and Sampl ing Wastes
Chlorophenols 72 40Laboratory Samples 208 150

Total 28,270 16,021

NOTE: Blanks indicate waste type not reported.
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Site R had been terminated, as wastes were either hauled to other
disposal faci l it ies or incinerated on the plant s ite.

Very l ittle information is avai lab le concerning disposal activit ies
at Site R prior to 1967. In March, 1967, Sauget and Company fi led an
appl icat ion for registration to operate a refuse disposal faci l i ty to
the I l l inois Department of Pub l i c Health. Health , Department
inspect ion reports from 1967 indicate disposal of l iquid chemical
wastes and metal containers from Monsanto . Liquids were pumped from
tank trucks and drums into several pits around the s i te . Cinders
were used as intermediate cover material .

In August , 1968, the I l l i no i s Department of Pub l i c Health co l l ec ted
f ive ground water samples from on-s i te moni tor ing we l l s . The
locations of these wel ls are shown in Figure R-l, and analytical
results are presented in Table R-2 . Phenols were detected in all
wel ls at concentrations ranging from 15 to 1220 ppb. Alka l i n i ty and
total sol ids were also analyzed for, but no s ign if icant conc lus ions
can be made from the data for these parameters .

IEPA began making routine inspect ions at Site R in 1971 . Photographs
of the site at this time suggest that wastes were disposed of in
direct contact with the ground water. No segregation of l iqu id
wastes was apparent in these photographs. IEPA col lected another set
of samples from the monitoring wel l s in December, 1972 . Analyt ica l
data for these samples are shown in Table R-3. The results ind icate
concentrations of iron, zinc, and phenol above the Sta te ' s water
quality standards. Oil was also detected in wel l s MW-1 and MW-4.
Samples were also collected from waste ponds at Si te R by IEPA in
January, 1973 and analyzed for phenol. Two samples were co l lected
from pits identified as crystall ization ponds, and one sample was
taken from a spent caustic pond. Results for the waste pond samples
are shown in Table R-4. High concentrations of phenols were detected
in all samples.

In 1973, IEPA sent notices to Sauget and Company and Monsanto
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TABLE R-2: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED AUGUST 22,' 1968 BY
THE ILL INOIS DEPARTMENT OF PUBLIC HEALTH)

SAMPLE LOCATIONS
PARAMETERS

Total So l i d s (conduct iv ity mmhos)Alka l i n i ty (ppm)Phenol (ppb)

MW-1
320
172

1220

MW-3
300
148

25

MW-4
280
156

20

MW-5
250
124
15

MW-6
500
248

1200
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TABLE R-3: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED DECEMBER 5, 1972By IEPA)

SAMPLE LOCATIONS
PARAMETERSCalc iumMagnesiumSodiumPotass ium

Ammonia
Arsen i cBoronCadmiumChromium (Total )CopperIronLeadManganeseMercuryNicke lZinc
Alka l i n i t y
Chlor ide
Fluor ide
NitratePhosphateSulfateConduct iv i ty (mmhos)Phenols
Oi lHardness
COD

MW-1
50 .2
15 .8
18 .5
3 .6
1 .5
0 . 1

2 .4
0.35

0.40
180

22
0 . 2
0 . 1
0.003

16
445

0.088
1

200
46

MW-2
147

36112
6 . 7
2
0 .7

0 . 1
28 .2
0.61

1 .42
430
225

0 .2
0 .3
0 .2 1

12
1400

0 .2
0

530
135

MW-3
36
18
15
4 . 2
0 .65
0 . 1

1 .4
0 . 12

0.21
145
22

0 .2
0 . 1
0 .05

29
390

0.007
1

170
3

MW-5
49

18 .5
18 .5
3 . 5
0 .92
0 . 1

8 . 5
0. 02
0 .95

2 .05
185
22

2
0. 1
0.34

32
470

0 .0 14
0

200
8

NOTE: All results in ppm.
Blanks indicate below detection l imi ts .
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TABLE R-4: ANALYSIS OF SURFACE WATER
SAMPLES FROM WASTE PONDS AT
SITE R (COLLECTED JANUARY 18, 1973
BY IEPA)

SAMPLE LOCATIONS
PARAMETER CRYSTALLIZATION POND 221 CRYSTALLIZATION POND 270 SPENT CAUSTIC POND
Phenol 2800 50,000 2 ,000

NOTE: Results in mg/1 (ppm) .
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out l in ing violat ions of the Environmental Protection Act at Site R.
Vio lat ions noted included inadequate segregation of wastes, open
dumping of chemical wastes, and operation of a disposal facil ity
without the necessary permits. In addit ion, it was noted that the
cinders being used as cover material was not in accordance with the
Rules and Regulations set forth by the I l l inois Po l l u t i on Control
Board. These vio lat ions were reiterated several t ime s - i n 1973 and
1974 .

The mon i tor ing wel ls at Site R were sampled annually between the
years 1973 and 1976. In addit ion to the monitor ing wel l s on site, a
Monsanto production well (Ranney We l l ) , located in the^northwest^> & /
corner, was also sampled. Results from these sampl ing efforts are
summarized in Tables R-5 through R-8. Although specific pumping
for the Ranney Wel l could not be located, I l l inois State Water Survey
reports and fi le information suggests that pumpage of the well
produced a s ign if icant cone of influence in the area. Sample data
shows s ign if icant contamination in the Ranney We l l , most notably witti
phenols and PCBs^. COD, which is a non-spec if ic indicator of organic
contaminants , was also detected at much higher concentrations in the
Ranney Wel l than in other wel l s sampled. Iron, mercury, and zinc
exceeded water quality standards on one or more occasion during this
time period. It should be noted that analysis of samples col lected
at Site R prior to 1976 was l imited to inorganic parameters and
phenols . Ground water samples col lected in February, 1976 were
analyzed for PCBs (Table R -8 ) . The Ranney well was the only well to
show a detectable concentration of PCBs ( 7 . 7 ppb ) .

IEPA monthly inspection reports from 1975 indicate a s ignif icant
reduction in the volume of chemical waste disposal at Site R. Wastes
were being shipped to other locations for disposal or were being
incinerated at Monsanto 's Krummrich Plant . Monsanto voluntar i ly
ceased disposal operations at the site in 1977 and began closure
proceedings. D'Appo lon ia Consu l t i ng Engineers , Inc. (D 'Appo l o n i a )
was contracted by Monsanto to conduct a subsurface invest igat ion of
the s ite. Twenty soil borings were dri l led and eight monitoring
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TABLE R-5: ANALYSIS OF GROUNDWATER
SAMPLES FROM SITE R (COLLECTED
FEBRUARY 22, 1973 BY IEPA)

SAMPLE LOCATIONS
PARAMETERS

Iron
ManganeseMercury (ppb)
ZincAmmoniaphenol (ppb)
BOD
COD

• MW-1
6.8
0 .350 .4
1 .9
1 .6150

31
51

MW-2
11

0.55
0 . 6
2 .6

80
48
78

MW-4
0.8
0.05

0 . 7
1

16

MW-5
6 .6
1 .05
0 .2
1 . 5
1 .3
1

13

RANNEY WELL
1 .90.92

0 .98
7500

85
220

NOTE: All results in ppm unless noted otherwise.Blanks indicate below detection l imits .
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TABLE R-6: ANALYSIS OF GROUND WATER SAMPLES FROM
SITE R (COLLECTED MAY 6, 1974 BY IEPA)

SAMPLE LOCATIONS
PARAMETERSArsenic
Barium
Boron
Cadmium
COOChlor ideCyanideIron
LeadManganeseNitrate
Oi lPheno l sR . O . E .Se len ium
Sulfate

MW-1
0.001
0 . 1
0 .3

44
90
15
0.008
0 .69
4
0 .35

720
220

MW-2
0.001
0.3
0 .9
0.02

990
215

0.008
4 3 . 2

0.01
1 .4
7

120
1600

78

MW-3
0.005
0.2
8 .4

21
30
1 1 .9
1 . 1
1
0 . 1

750
305

MW-4
0 . 1
0 .2

14
17

2 .7 1
0.008
0 . 2

0 .02
270

48

MW-5
0.001
0 .2
0 . 1

17
16

7 .5
0.014
0 . 9

0 . 1
240
41

Ranney We l l
0.002
0 .2

340
25

0.005
2 . 6 5
0 .95
0 .95
0 .4
5

15
820
31

NOTE: All results in ppm.Blanks indicate below detection l imi ts .
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TABLE R-7: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED OCTOBER 28, 1975
BY IEPA) .

SAMPLE LOCATIONS
PARAMETERSAmmoniaArsen i cBariumBoronCadmium
CODChlor i d eCyanideIronLeadManganese
Nitrate
Oi lPhenol
R . O . E .Selen ium
Sulfate

RANNEY WELL
0.002
0. 10 . 7

345
110

4 . 5
0.02
1 . 3
3

19
300

0 .02
95

MW-2

0. 1
0 .9

210
200

0 .02
13 .4
0 . 2
0 . 3
6
1 . 1

920
6

MW-4
0.002
0. 1
0 . 5

12
23

0.01
1 .45
0.01
0. 1
0 . 2
2
0 .025

230
22

MW-5

0 . 2
0 . 2

16
20
11

0.04
0 . 7
0 . 1
3
0 .0 13

200
15

NOTE: Al l results in mg/1 , (ppm) .Blanks indicate not detected.
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TABLE R-8: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED FEBRUARY 17, 1976
BY IEPA)

SAMPLE LOCATIONS
PARAMETERSArsen i c

Barium
Boron
Cadmium
CODChlor ide
CyanideIron
Lead
ManganeseNitratePhenols
ROESelen ium
SulfatePCBs (ppb)

MW-1

0 .3
28
60

0.01
5 . 1
0 .01
0 .27
0.8
0 .03

370
110

MW-2

0 .8
130
410

0.01
19 .5

0.02
0 .27
0 . 1
0.01

890
20

MW-3

8
8

65
0.01
4 .3
0 . 1

260
100

MW-4
0 .2
0 . 5

16
35

0.01
0 . 7
0 . 1

220
44

MW-5
0 . 3
0 . 1

15
35

0.01
7. 1
0 .02
0.85

260
36

RANNEY WELL
0.001
0 . 1
1 .4

390
250

0.01
4 .6
1 .45
0 .3

900
180

7 . 7

NOTE: All results in mg/1 (ppm) unless noted otherwise .Blanks indicate below detection l imi t s .
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wells were instal led. The D'Appo lon i a study concluded that the
landfi l l area consisted of 5 to 20 feet of flyash, cinders, silty
clay, and unidentif ied waste. The landfil l is underlain by al luvium,
cons i s t ing of fine sands, si lt, and clay ranging in th ickness from 5
to 50 feet. Field permeability tests showed that al luvium is fairly
permeable (1 x 10"3 cm/sec) suggest ing that si lty s"and is the
major component of the al luv ium. This f inding is supported by the
evidence of vertical migrat ion of contaminants to a depth of 65 feet,
as suggested in the boring logs. Water levels were general ly 25 to
30 feet below ground surface.

In May, 1978, Monsanto f i led c losure documents to IEPA deta i l i ng a
c losure plan for the s i te . In general , the plan cons i s ted of
spec i f i cat ions for the insta l lat ion of a drainage system and clay
cap, along with deta i l s for grading, seeding, and access restr ict ion.
The Helmkamp Construct ion Company was retained to implement the
c losure plan. An IEPA inspect ion report from October, 1979 ind icated
that closure operations at S i t e R were complete, inc lud ing
i n s ta l la t ion of a clay cap 3 to 6 feet in th ickness . In February,
1980, Richard S in i s e , an Environmental Control Engineer for Monsanto,
f i l ed an Affidavit of Closure for S i t e R.

IEPA personnel col lected ground water samples from monitor ing wel l s
insta l led by D 'App t o n i a in October, 1979 (Figure R- l ) . The samples
were analyzed for inorganics and organic parameters reported by
Monsanto to have been disposed of at the site. Analytical results
for these samples are shown in Table R-9. Analysis showed the
presence of several organic contaminants in the we l l s . Both shal low
(25 to 35 feet) and deep (60 to 70 feet) wel l s were sampled, and
chlorotoluene and phenol were found in all wel ls sampled. We l l
B-19S, located in the southeast portion of the site, also showed
chlorophenol, dichlorobenzene, and diphenyl ether at concentrations
ranging from 0 .8 1 to 2.1 ppm. Iron, copper, and zinc exceeded water
quality standards in several wel l s . Another set of samples was
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TABLE R-9: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED BY IEPA ON OCTOBER . 12, 1979)

SAMPLE LOCATIONS
PARAMETERS

Inorganics
Arsen icCadmium
ChromiumCopperIron
LeadMagnes ium
ManganeseNicke lZincj jrganics
7H iphatic hydrocarbonsChlorophenolChlorotoluene
Dich lorbenzeneDiphenyl etherPhenol

B-9S
0.01
0.02
0.03
1 .2

290
0 .2

31
7 . 8
0 .6
3 .3

*
70

21

B-9D
0.004

0.32
100
10
1
0 .2
0 .36

*
40

56

B-13D
0.002
0.010.04
0 .87

130
0 .327
1 .41 .9
3

10

10

B-15S
0 .002

0. 14
56
83
1 .8
0. 1
0 .4
*
0 .34

14 .3

B-17S
0.002

0 . 4 2
110

0 . 111
0 .99
0. 1
0 .52
*
11

0 .32
4 1 . 5

B-19S
0.007
0.0 1
0 . 0 3
1 . 6230
0 . 2

28
2 . 8
0 . 2
0 . 8 7
*
0 .8 1

18
1 .62. 1

22

NOTE: All results in ppmBlanks indicate below detection l imits* Contaminants present, but not quantif ied
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col lected by the IEPA from the D'Appo lon i a monitoring wel ls in March,
1981 . These samples were analyzed specif ical ly for organic
compounds. Analytical data for these samples are shown in Table
R-10. Concentrations of organic contaminants were detected in all
wel ls sampled. Chlorobenzene ( 130 to 3000 ppb) was detected in all
we l l s , whi le biphenylamine, chlorophenol , d ich lorobenzene, and
dich lorophenol were seen in five or more we l l s .

In October, 1981, IEPA col lected leachate and sediment samples at
Si te R from an area adjacent to the Mis s i s s i pp i R ive r . Leachate and
sediment samples were col lected from three locat ions where leachate
seeps were observed f lowing from the landfi l l into the r iver .
Analyt ica l results for these samples are presented in Table R-l l , and
locat ions of the samples are shown in Figure R-l . The three water
samples showed contaminat ion with a wide variety of organic
compounds. PCBs and ch loroan i l ine were detected in all sediment
samples . Other compounds detected in sediment samples included
2,4-dich lorophenoxy-acet ic ac id ( 2 , 4 - D ) , ch loron i trobenzene, d ich-
l oroan i l i ne , chlorophenol , b ipheny l-2-o l , and d i ch loropheno l . The
presence of 2 ,4-0 and chlorinated phenols in these samples suggested
that d iox in was also a potential contaminant at the s i te . The IEPA
subsequent ly requested ass i stance from USEPA in securing a laboratory
to perform dioxin analys is on leachate samples from S i t e R. In
November, 1981 a USEPA contractor (Ecology and Environment, I n c . )
col lected l eachate ,and sediment samples at three locat ions adjacent
to the river (F igure R- l ) . A total of eight samples plus three
b lanks were col lected. Diox in analysis was performed by the Brehm
Laboratory at Wright State Univers i ty . Monsanto obtained sp l i t
samples and analyzed for chlorinated dibenzo-p-dioxins ( C D O s ) , select
organ ics , and metals. The USEPA samples were analyzed for tetra
through octa CDDs and dibenzofurans (CDF s ) , select organics , and
meta l s . Table R-12 provides an explanation and cross-reference for
samples col lected by USEPA and Monsanto.

Analytical results for COOs and COFs in the USEPA leachate samples

R-15



TABLE R-10: ORGANIC ANALYSIS CF GROUNDWATER SWPLES FROM SITE R
(COLLECTED BY IEPA ON MflRCH 25, 1981)

SWLE LOCATIONS
PARflCTERSAliphatic hydrocarbonsBlphenylanrine

ChlorobenzeneChlorophenolChloronitrobenzene
Dichlorobenzene
Dichlorophenol
Trichlorophenol

B-l
1,800
3,000
6,600
2,600
1,100

B-6S
250
130

5,300

TOO

B-9S

720
11,000
2,500

B90

810
12,0001,500

BUS
4,000

15,000
1,000

13,000
1,000

B-11D
1,100
2,800
3,200

800
630

B-15D
1,300
2,800
3,200

930
2,900

B-170
860
650

420
670

1,200

B-190
660
300
950
360

NOTE: All results 1n ug/1 (ppb).—— Blanks Indicate below detection limit.



TABLE: R-ll: ANALYSIS OF LEACHATE AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED OCTOBER 2, 1981 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
PCSTolueneChlorobenzeneChloroanlllneCh 1 oron 1 trobenzene2.4-0
2 ,4 ,5-TDlchloronltrobenzene
Dlchloroanl lineChloronltroanl l lneNltroanl l tneChlorophenolPhenolMethyl phenol
DlchlorophenolNitrophenolBlphenyldlol
Ani l i neMethyl benzeneSucponamlde4 -methyl -2-pentanol2 -methyl cyclopentanol
Blphenyl 2-01BenzenesulfonaMldeDlchlorobenzene
Benzole Add/Derivatives
Hydroxybenzolc Acid/Derivatives
2,4-0 Isomer2,4,5-T Isoner

SAMPLE A
(HATER)
D022687

11
160

24,000
21,000
16.000

740
870

84
100

15.000
22,000

570
32.000

600
1,700

550
180

26
93

300
76

12,000
12,000
38.000
10,000

SAMPLE B
(WATER)
D022688

40
390

22,000
9,60017,000

590
820

33
23

30,000
17,000

220
7,200

120
2,000

300
630
1106.600

48.00012,000

SAMPLE C
(HATER) SOIL SAMPLE A SOIL SAMPLE B SOIL SAMPLE C
0022689 D022690 0022692 00226922.6 48 150 230ISO1.600

38.000 1,700 190 6.900
820 130

7.800 53 (<5) (<5)
(<5) <5) ( <5790 i i . - . . , _ L ,,-J ———————— i — t ———

2.800 190

27.000 290
'12,000

110
2,100 40

35
140

280 310
2502.000

29.000
6,500

NOTE: All results In ppb.Blanks Indicate below detection Units.( ) Indicates values are unconfirmed.



TABLE R-12: COMPILATION OF LEACHATE AND SEDIMENT
SAMPLES COLLECTED AT SITE R IN NOVEMBER, 1981

STATION NUMBER
1
1
1
1
2
2
3
3

Blank

Blank

Blank

USEPA SAMPLE NUMBER3

SOI
D01
S02
D02
S03
S04
SOS
S06
S07

R01

R01

MONSANTO SAMPLE NUMBER
M01
M02
M03
M04
M05
M06

DESCRIPTION
Leachate (5% Sediment)
Dupl icate for SOISed iment
Dupl icate for S02Leachate (10% Sediment)Sediment
Leachate (10X SedimentSediment
City of Chicago tap water.
Blank for low level analysis.
City of Chicago tap water.Blank for medium level analysis .
City of Chicago tap water.
Extra blank for low levelanalysis .

73I
CO

NOTE: Monsanto did not spl i t samples where no number is l i sted,a - Samples col lected by Ecology and Environment, Inc.



are shown in Tao le R-13 . Tetra- and penta-COOs and CDFS were nor
detected in any of the samples . However, higher chlorinated d i cx ins
and furans (hexa through octa isomers) were detected in three of the
five samples submitted for analysis. Concentrations of these
compounds ranged from 4.5 to 2693 parts per tr i l l ion (ppt ) . The twc
remaining samples, S07 and R01, were water b lanks , and showed no
detectable CDOs or COFs. Monsanto also analyzed samples M01 through
M05 for CDDs , and results showed no detectable concentrat ions of
these compounds.

Inorganic data for the leachate and sediment samples from Site R are
shown in Tables R-14 and R- 15 . In general , the leachate samples did
not show s ignif icant inorganic contaminat ion, although concentrat ions
of chromium, copper, boron and iron exceeded water qual ity standards
in two or more samples. Cyanide was detected in several samples, but
was also found in the b lank . Therefore, the results for cyanide
should be considered unrel iable . Data for the sediment samples show
more substant ia l evidence of contaminat ion. Elevated levels of
arsen ic , chromium, copper, lead, and barium were found in several
samples . Identif ied organic compounds in leachate and sediment
samples are l isted in Table R-16. Phenol and chlor inated phenols
were found in all but one sediment sample (M02) at concentrat ions
rang ing from 0;2 to 300 ppb. Leachate samples showed elevated leve ls
of several organic parameters, inc lud ing chlor inated phenols ,
ch lor inated benzenes, ch loroan i l i nes , and 2 ,4 -0 . As shown in Table
R-16, there is a s ign if icant discrepancy in the Monsanto and USEPA
data for the sediment samples. The values l i sted by Monsanto were
consistent ly and substantial ly higher than USEPA values . This may be
exp la ined by the fact that USEPA ' s samples were init ial ly analyzed as
medium hazard samples. Because of the higher detect ion l imits
associated with this analysis, no contaminants were in i t ia l ly found.
USEPA subsequently decided to rerun the samples at lower detection
l im i t s . It is poss ib le that the increased hold ing time and handl ing
of these samples were instrumental in the reduction of concentrat ions
of contaminants found.

Site R was assessed us ing USEPAs Hazard Rank ing System (HRS) model in
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TABLE R- 13 : ANALYSIS OF TETRA THROUGH OCTACHLORINATED
DIBENZO-P-DIOXINS AND DIBENZOFURANS
IN LEACHATE SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12, 1981 BY
ECOLOGY AND ENVIRONMENT, I NC . )

10
I

(\3
O

PARAMETERS
SAMPLE

LOCATIONS
SOI
S03
SOSS07 (Blank)
R01 (Blank)

TCDDs TCDFs PCDDs PCDFs HXCDDs
4 . 5
6 .3
5 .8

HXCDFs
6 .3

10
6 .3

HPCDDs
86

181
152

HPCDFs
74

182
112

OCDDs
323
675

2693

OCDFs
30

103
53

NOTE: All results in parts per trill ion (ppb).Blanks Indicate below detection l im i t s .
Analysis performed by Brehm Laboratory, Wright State Univers ity.



TABLE R-14: INORGANIC ANALYSIS OF LEACHATE
SAMPLES FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, I NC . )

SAMPLE LOCATIONS
PARAMETERS
Arsen i cMercurySelenium
Thall iumAntimonyBeryl l ium
Cadmium
ChromiumCopper
Lead
NickelS i lver
Z in c
Al uminum
Barium
Boron
C a 1 c i urnCobal tIronMagnes iumManganeseMolybdenum
Phosphorus
Sodium
Tin
Vanadium
Cyanide

SOI
0.034
0.0002
0.038

0.04
0.0050.04
0.048

19 .7
N/A
0.06
N/A
0.02
N/A
N/A
N/A

0.071

M01
0 .02

0.008
0.006
0.086
0 .073
0. 155
0 .2 16

26 .8
0.5

18
368

0.03
25.5
4 3 . 26 . 2 7

0 .53
0.9

40.4
0 . 18

N/A

DO!
0 .03 1
0.0002
0.032

0.02
0.008

0 .024

17 . 1
N/A

0.06
N/A

0 .32
N/A
N/A
N/A

0 . 0 5 7

S03
0.0 16
0.0002
0.026

0.015

0 .0 1

1 5 . 35
N/A

N/A
1 .99

N/A
N/A
N/A

N/A

M03
0.025
0 .0014

0 .005
0.007
0.075
0.092
0. 124
0 .2 16
3 0 . 5
0.5

13 .6
257

0 .0 19
30.8
48 .2
2 . 1
0.403
0.907

41 .8
0 . 138

N/A

S05
0 .029
0.0008
0.031

0.02

0 .0 1
0.049

2 1 .6
N/A

0.63
N/A

5 . 4
N/A
N/A
N/A

0 .02
N/A

M05
0.065
0.001

0.008
0.0080.07
0.08
0.144
0 .062
3 . 2 2
0.36

19 . 1
257

0 .03 1
27.4
39 .8

8 .82
0 .439
2.06

44 .2
1 .4
0 . 1 7

N/A

R01

0 .01

0 . 3 1

N/A

N/A
0 .03
N/A
N/A
N/A

0. 13

NOTE: All Results in ppm.Blanks indicate below detection l imits .N/A - Parameter not analyzed.
R01 is a water blank.
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TABLE R-15: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, INC . )

SAMPLE LOCATIONS
PARAMETERSArsenic

MercurySelen iumThal l ium
Antimony
Beryl! iumCadmiumChromi'jmCopperLeadNickelZincAluminumBariumBoronCalcium
CobaltIronMagnesium
Manganese
MolybdenumPhosphorusSodiumTinVanadium
Cyanide

S02
1 .1
1 . 1

2 . 4
9 . 5

150

N/A
580
N/A

76
N/A
N/A
N/A

28

S03
2 .9
1 .8

2 .9
10

190
25

N/A
660
N/A

46
N/A
N/A
N/A

13

M02
5 .3

0.412
0.747

10.7
7 . 17

17 .4
29 .5

3870
75 .4
53

3660
4 .7

5870
1780

7 9 . 7
10.6

154
1840

14.4
N/A

S04
1 .25
1 .5
4 .0
0.61

2 .45
6 . 8

155
17

N/A
425
N/A

42
N/A
N/A
N/A

6 .8

M04
9 . 6

0.489
1 .04

10.4
7.89

18.6
36 .3

4380
13028 .7

4010
4.8

8660
2090
119

12 .5
270

1270
17

N/A

S06
1 .8
1 . 6

1 . 7
9 . 2

170
20
26

N/A
580
N/A

47
N/A
N/A
N/A

90

M06
8 .2

1 .08
2 .49

28 .7
25 .5
33 .8
6 9 . 4

13 ,900
7 . 7 9

30.3
6590

9 .45
12,600

4080
273

22 .4
366

4720
4 3 . 9

N/A

NOTE: All results in ppm.Blanks indicate below detection limit.N/A - Parameter not analyzed.
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TABLE R-16: IDENT IF IED ORGANIC COMPOUNDS IN LEACHATE
AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12, 1981 BT ECOLOGY AND ENVIRONMENT. INC . )

73
Irooo

SAMPLE LOCATIONS

PARAMETERS2-Chlorophenol2,4-Dtchlorophenol
Phenol2.4,6-Trlch lorophenol
1 ,4-D1chlorobenzene1 .2-Dlchlorobenzene
Bt s (2 ethylhexyl) Phthalate
ChlorobenzeneAni l i neChloroanl lines
Dlchloroanl l InesCh 1 oron 1 1 roben zenes
2 .4-DPCBs

M01
340
100
130
30
20

160
60

8000
100

3000
332

LEACHATE— HOT" M05
100

30
40 25

4000 600
40
80

100
0.008

SEDIMENT
S02 H02 S04 ~WH ——
0 .26 0.2 200

0 .42
0.5 300

200 400
400 300

0.014 0.034

S06
0 .4
0 .56
0.420 . 3 2

M06

300
600
400

200

0. 192

NOTE: All results tn parts per bi l l Ion (ppb) .
Blanks indicate below detection Unit .



July, 1982 by Ecology & Environment, Inc. The final migration score
ass igned to the site was 7 . 23 , which included observed releases for
both the ground water and surface water routes. Route scores for
ground water and surface water were 6 . 12 and 10 .9 1 respectively. The
air route was assigned a zero score because an observed release had
not been documented. The reason for the relatively low final score
for Site R is the lack of a target populat ion, which is a major
factor in the HRS model. The source of potable water in the area is
an intake in the Mi s s i s s i pp i River , located approximately 2.5 mi l e s
upstream from the s i te . The upstream location of the intake excludes
it from being used in the model .

In 1982, the I l l ino is Attorney Genera l ' s office fi led suit (Comp la i n t
Number 82-CH- 185) against Monsanto out l i n i ng several apparent
v io la t ions of the I l l ino i s Environmental Protect ion Act. For the
most part, the Compla int was directed at alleged water pol lut ion
caused by the defendant. Rel ief requested by the Attorney General
included civi l penalties and issuance of an injunction directing the
defendant to immediately prevent seepage of wastes into the
M i s s i s s i p p i River , and to remove all such wastes from the property.
To date, no information has been located concerning a determination
in this case. The Attorney Genera l ' s office is presently engaged in
an ongoing suit against Monsanto in an attempt to have all wastes
removed from the s ite.

USEPA file information suggests that fish studies have been conducted
in the Mis s i s s i pp i River in the vicinity of Site R. The Food and
Drug Admin is trat ion (FDA) in Edwardsv i l l e , I l l ino is has found
unacceptable concentrations of PCBs in fish col lected downstream of
Site R. A detailed study was proposed for the area in the immediate
v ic in i ty of the site, however, attempts to obtain data from this
study have been unsuccessful to date. It is not known if this study
was to have included an assessment of the Sauget Treatment Plant
effluent, which is discharged immediately northwest of Site R.

In 1982, USEPA developed a comparative analysis of chemicals
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detected in monitoring wells and leachate samples from Site R as they
relate to wastes reported by Monsanto to have been disposed of at the
s ite. Also included in the analysis were chemicals reported as being
manufactured at Monsanto ' s Krummrich Plant , as documented in the 1977
chemical inventory developed as a result of the Toxic Substances
Control Act (TSCA) and the Federal Insect ic ide, Fung ic ide , and
Rodent ic ide Act (F IFRA) . The analysis revealed a high degree of
assoc iat ion or correlat ion between chemicals detected in the sample,
and those reported to have been disposed of or manufactured by
Monsanto . A summary of data from this USEPA analysis report is
presented in Table R - 17 .

In 1984, Monsanto contracted Geraghty and Mi l l e r , Inc. to perform a
detai led hydrogeologic invest igat ion in the Sauget area. Data from
this study, which included the insta l lat ion of approximately 60
moni tor ing wel l s , have not been made avai lab le .

Data Assessment and Recommendations

A great deal of data has been developed to date for Site R. Organic
contaminants have been detected in both shal low and deep moni tor ing
wel ls on site, as well as in leachate seeps leaving the site.
Evidence of contaminat ion has been observed to a depth of
approximately 60 feet in soil borings. A substantial l i s t ing of the
types and quantit ies, of chemical wastes disposed of at the s i te was
submitted to IEPA by Monsanto. In view of this information the only
s ign if icant data gaps are: (1) specif ic del ineat ion of contaminant
boundaries, and (2) determination of the presence or absence of air
emiss ions from the s ite. Because of the permeable nature of the
subsurface soils and the characteristics of the wastes present at
the site, it is likely that extensive migration of contaminants has
occurred.

The present scope of work for the Dead Creek Project includes
insta l lat ion and sampl ing of monitor ing wel ls at Site R. Ambient air
monitoring wil l also be conducted to determine to what extent, if
any, off-gass ing of organic contaminants is occurr ing. Every effort
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TABLE R- 17 : COMPARATIVE ANALYSIS OF CHEMICALS DETECTED
IN SAMPLES AT SITE R AND THOSE REPORTED
TO HAVE BEEN DISPOSED OR MANUFACTURED BY MONSANTO

iroo>

COMPOUNDS
PCBsChlorobenzeneOtchlorobenzeneChloroanl) Ine
Ch 1 or on 1 trobenzeneOlch l oronltrobenzeneChlorophenol
Dlchlorophenol2.4-D/lsomers
2,4.5,-T/l somer s
Ani l i neDtchloroanl l lne
Chloronltroanl l IneNltroanll lne
Phenol
NltrophenolMethyl phenol
Dlphenyldlol
Benzole Add/Derivatives4 -methyl -2-pentanol
2 -methyl eye 1 opent ano 1Benzene SulfonamldeChlorotolueneDlox lns/Dlbenzofurans

LEACHATE/SEOIMENT ANALYSIS' ICPA MONSANTO USTPAX XX X
X . X
X X
X X
X

X X
X X
X
X

X X

X
X
X
X

X

GROUNDUATER ANALYSIS
IEPA

X
X
X
X
X

X

REPORTED DISPOSALMONSANTO
X
X
X
X
X

X
X
X
X

X
X
X
X
X (By Product)

MANUFACTUREDMONSANTOX
X
X
XX
XXX
X

X
X

X

X
X (By Product)



should be made by th IEPA to obta in data on, and gain access to, the
Monsanto wells installed by Geraghty and Mi l l e r . Access to these
wel l s would l ikely el iminate the need for, or at least affect the
location of, the monitoring wells to be installed during the field
invest igat ion of Site R. Pend ing the results of ground water
sampling, a more specific approach to del ineat ing the extent of
contamination could be proposed. Samples should in it ia l ly be
col lected from a min imum of 8 we l l s on Site R, and hydraul ic
conduct iv i ty tests should be run on a minimum of 2 deep and 2 sha l low
we l l s . Pos s i b i l i t i e s for ident ify ing plume character i s t i c s inc lude
conduct ing electromagenetic surveys ( i n c l u d i ng off s ite areas ) , and
soi l gas mon i tor ing . In any event, the lateral and vert ica l extent
of contaminant ion must be addressed prior to des ign of remedia l
opt ions .
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